cessing (e.g., Price et al., 1999) generally focus on semantics, which refers to the meaning of words, and phonology, which concerns the relation of speech sounds to linguistic units (Caplan, 1992; Levelt, 1999 , when ital and temporal cortex during the processing of the source of the input to the brain is visual, then it may words and word-like stimuli. In accordance with the be the case that strong functional links between the hypothesis, we found strong functional connectivity appropriate portions of LIFG and occipital and occipitobetween activity in ventral LIFG and activity in occipital temporal cortex develop. Using functional magnetic resand temporal cortex only for words, and strong funconance imaging (fMRI), we tested this hypothesis explictional connectivity between activity in dorsal LIFG and itly by determining whether such patterns of functional activity in occipital and temporal cortex for words, connectivity can indeed be seen. pseudowords, and letter strings, but not for false font Functional connectivity refers to the correlation bestrings. These results demonstrate a task-dependent tween functional activity (e.g., regional cerebral blood functional fractionation of the LIFG in terms of its funcflow for PET; BOLD activity for fMRI) in two brain regions tional links with posterior brain areas. In the current study, we used the fact that the visual
. The posterior vates language-related regions, even if subjects are required only to process the visual features of the stimuli part of middle inferior temporal cortex was the only region that was more activated in the word condition (Price et al., 1996). By language-related areas, we mean not only the classic perisylvian areas in the left hemithan in any other condition. For both the word and pseudoword conditions, significant activations in both vensphere, but also areas in left inferior and middle temporal cortex, inferior parietal lobe, and prefrontal cortex that tral (BA47/11) and dorsal (BA44/45) LIFG were found. Each region in frontal cortex that was activated by the can be engaged by word processing tasks (e.g., Binder et al., 1997; Wise et al., 1991; see Price et al. [1999] for word condition also was activated by the pseudoword condition but with a higher level of activation for the a recent review).
The fMRI data used in our analysis were acquired latter in each case. The four classes of stimuli would be expected to elicit while subjects performed a one-back matching task for four kinds of visually presented stimuli (Tagamets et al., different combinations of semantic and phonological processing. Implicit processing of words would be pre-2000). During separate 24 s blocks, words, pseudowords, letter strings (all consonants), and false font dicted to use both. Pseudowords, lacking semantics, would largely utilize phonological processing, although strings were presented at the rate of one per second. Subjects were instructed to press a button if two succesit is possible that the phonological representations of many pseudowords might be inferred from their orthosive stimuli were identical. The visual control task was a one-back task using an outlined square and filled circle, graphic similarity to real words, and in this way, pseudowords could interact with semantic representations. which, according to subject debriefing, likely engaged implicit naming, and hence involved some semantic and Both letter strings and false fonts, in the experimental design we used (the one-back task), could be processed phonological processing. Compared to the control task, there was a large amount of overlap in activation patpurely orthographically. However, a likely strategy for the letter string condition could involve use of a phonomiddle temporal cortex, including voxels in the fusiform gyrus. Many of these sites had correlations that were logical component. Therefore, our prediction was that only during the word task would there be strong funclarge for two or more of these conditions. Conversely, as demonstrated by Figure 2 , when the reference voxel tional connectivity between ventral LIFG and posterior areas in occipital and temporal cortex, but strong funcwas located in the ventral portion of the LIFG, there were strong functional connections with many left hemitional connectivity between dorsal LIFG and posterior occipital and temporal areas would occur for the word, sphere regions in occipital, occipitotemporal, and inferior and middle temporal cortex and the fusiform gyrus pseudoword, and possibly letter string conditions. There should be no strong functional connectivity between the during the presentation of words, but very few during the presentation of pseudowords, letter strings, or false LIFG foci and these posterior areas for the false font condition. Local maxima in ventral and dorsal LIFG (Tafonts. The Talairach coordinates for the local maxima for all four conditions are given in Table 1 was observed only for the dorsal LIFG reference voxel strating a hemispheric specificity for the functional connections associated with word and word-like stimuli. (see Tables 1 and 2 correlation coefficient that could define the interregional functional connectivity. For example, in an fMRI block Discussion design, one could use the block-to-block variability within a single subject or the entire within-condition time Our results demonstrate that an essential prediction of the hypothesis that ventral/anterior LIFG is engaged by series (which can be thought of as representing the item-to-item variability), or even the subject-to-subject semantic processing and dorsal/posterior LIFG plays a part in phonological processing is met-strong funcvariability as in PET. At present, it is unclear which of these is the most appropriate to use, or even whether tional connectivity of ventral LIFG with posterior sites in occipital and temporal cortex was found for words, they will provide similar results. Currently, we are exploring this issue by means of simulations with a large-scale, which have high semantic valence, but not for pseudowords, letter strings, or false fonts, whereas large neurobiologically realistic computational model on which simulated PET and fMRI studies can be performed (Tafunctional links between dorsal LIFG and occipital and temporal cortex were seen for the first three types of gamets and Horwitz, 1998; Horwitz et al., 1999a). This type of modeling enables us to relate the different types stimuli, which have high phonological valence, but not for false fonts. Many of these strong functional connecof functional connectivity that can be defined to an underlying neural substrate, thus permitting one to see tions were to regions in the left hemisphere. When reference voxels were located in the corresponding voxels which definition best reflects this substrate. In this study, we used interregional correlations bein the right inferior frontal gyrus, we found very few strong functional connections to occipital and temporal tween (normalized) time series within each condition as our measure of functional connectivity. The time series sites for any type of stimuli except false fonts, demon- for each voxel were obtained by averaging together the Pugh et al., 1996), which appears to mitigate against the hypothesis. Indeed, the subtraction analysis of the time series for each subject to produce an "average subject" time series. For a specific time point (which data of Tagamets et al. (2000) used in this correlation analysis represents an example where activation in roughly corresponds to the presentation of three stimuli), the assumption we make is that each subject uses BA47 was slightly larger during pseudoword presentation than during word presentation. Several authors the neural network mediating the task to some varying degree; the mean value (across subjects) at time point have proposed that such activations imply that ventral LIFG serves primarily a phonological role (Hagoort et t i has some value in region x and some value in region y, which, let us suppose, is functionally connected to x. 
